Introduction
============

Sex has been the main route of transmission of human immunodeficiency virus (HIV) for many years. Sexually transmitted infections predominantly affect younger age groups,[@b1-cia-8-1519] and many people erroneously believe that HIV is a problem only for the young, both in terms of incidence and health problems. However, the global population is aging, and rapidly increasing numbers of people are living long, healthy, and potentially sexually active lives.[@b2-cia-8-1519],[@b3-cia-8-1519] With longer life expectancies and improvement in the quality of life, the sexual activity of older people has largely changed. Studies in sub-Saharan Africa indicated that approximately 3 million people were living with HIV in sub-Saharan Africa, and of the approximately 21 million people in sub-Saharan Africa aged ≥15 years were people living with HIV/acquired immunodeficiency syndrome (AIDS) (PLWHA), among which 14.3% were ≥50 years old.[@b4-cia-8-1519] If treatment coverage continues to increase at present rates, the total number of HIV-infected people aged 50 years or older will nearly triple over the coming years: from 3.1 million in 2011 to 9.1 million in 2040.[@b5-cia-8-1519] The older population of HIV-infected individuals in Australia has doubled from 12%--14% to 23%--28% in the past decade.[@b6-cia-8-1519]

To date, few studies on HIV have focused on people aged 50 and older, and these few studies mostly focused on developed countries.[@b1-cia-8-1519],[@b7-cia-8-1519]--[@b12-cia-8-1519] Also, there is an increasing amount of information on HIV among older adults in Africa.[@b4-cia-8-1519],[@b5-cia-8-1519],[@b13-cia-8-1519],[@b14-cia-8-1519] A number of sources, including demographic and health surveys, do not include mortality assessments among those aged 50 years or older and do not interview women older than 49 years of age.[@b15-cia-8-1519] Still, there has been very little written about HIV among older adults in Asia.

In recent years, numbers of older AIDS patients have increased rapidly in the People's Republic of China. By the end of 2012, the proportion PLWHA in older people had already reached that seen in Europe and the USA 4 years ago.[@b16-cia-8-1519] The differences between the People's Republic of China and Western countries in terms of local social and cultural attitudes, as well as different perceptions of sex and different behavior, all make older Chinese people at higher risk of HIV infection, and this situation is rarely reported. At the same time, the success of highly active antiretroviral therapy in prolonging life means that the average age of HIV-infected people living in resource-rich settings is increasing rapidly,[@b17-cia-8-1519]--[@b20-cia-8-1519] making AIDS a chronic/geriatric disease. It is likely that the aging AIDS population will show new epidemiological features.

To understand HIV among older adults in low endemic areas of the People's Republic of China, we collected information on PLWHA in nine counties of Zhejiang. The aim was to analyze the HIV epidemic and the related mortality in older PLWHA, so as to provide references for measures to reduce new HIV infection and mortality.

Methods
=======

Definition of older PLWHA
-------------------------

Older adults were defined as individuals aged 50 years or older at the time of HIV/AIDS diagnosis.[@b21-cia-8-1519]

Study setting and background
----------------------------

Zhejiang is a coastal province located in eastern China, with a highly developed economy, cultural values of openness, a large migrant population (inflow mainly), and is rich in sexually transmitted infections risk factors, such as high prevalence of sexually transmitted infections and different entertainment venues distributed in the main urban areas at which female sex workers are employed. Zhejiang reported the first case of AIDS in the People's Republic of China in 1984, there were a reported 11,357 HIV infections at the end of 2012, and the HIV prevalence in the general population was about 0.01%; while the infection level in the whole of the People's Republic of China was still low, and approximately one third of the provinces in the People's Republic of China have a similar HIV prevalence to Zhejiang.[@b22-cia-8-1519] This study was conducted in the nine counties of Shaoxing, Tongxiang, Putuo, Xianju, Tonglu, Deqing, Anji, Wuxing, and Nanxun in Zhejiang Province. These nine counties account for 10% of the population of Zhejiang Province, with 10% of the reported PLWHA in the whole province.[@b23-cia-8-1519]

Samples
-------

Zhejiang Province covers a population of 54.4 million, involving 90 counties, and in our sample system all of these counties were arranged by county HIV prevalence; the counties were divided into nine levels, each level with ten counties. Then random sample methods were used to choose one county in each level. In this way, nine counties were chosen, which were highly representative of the distribution of the HIV epidemic in Zhejiang province. Those given a diagnosis of PLWHA after the year of 2000, initially 1,153 individuals, were enrolled into this retrospective study. However, 38 people were excluded for the following reasons: short followup time; nonlocal first diagnosis; or severe lack of clinical data. The remaining 1,115, including 196 older patients, were included in further analysis. The study was approved by the Ethics Committee of The First Affiliated Hospital at the School of Medicine of Zhejiang University.

Data sources
------------

The data were mainly collected from the the People's Republic of China Information System for Disease Control and Prevention from January 1, 2000 to December 31, 2012. The contents included general demographic characteristics, risk factors, route of transmission, follow-up time, and the date of death. Information concerning the diagnosis of death and the cause of death was obtained from the designated hospital of each county.

Data analysis
-------------

All data collected were input manually into a custom-designed database and analyzed using SPSS for Windows Version 16.0 (IBM Corporation, Armonk, NY, USA). Descriptive statistics were generated for each of the general characteristic variables. We used chi-square tests to compare the different age groups. Survival analysis for outcome variables was conducted using the log-rank test. Values of *P*\<0.05 were considered statistically significant. Clinical outcomes for survival analysis were classified as "death as a direct result of AIDS" and "censored". We defined "censored" in this article as "lost to follow-up", "death, but not due to AIDS related disease", or "still alive when finished the cohort data collection".

Results
=======

Demographic data
----------------

Of the 1,115 PLWHA included in the analysis, 196 (17.58%) were ≥50 years old, of whom 151 (77.04%) were men and 45 (22.96%) women. The average age was 59.06 years old, ranging from 50--84 years, and 60 (30.61%) were aged 50--54 years. Most of them (123 cases, 62.76%) were farmers; the proportion of migrant workers and those in commercial services in the \<50 years old group was much higher than in the older group (44.83% versus 17.34%; *P*\<0.001). Of the older group, 147 (75%) were married; 132 (67.35%) had only received 6 years of education or less; and most were native to Zhejiang, and were ethnic Han, in sharp contrast to the younger group, of whom nearly half were not native to Zhejiang ([Table 1](#t1-cia-8-1519){ref-type="table"}).

Difference in epidemiological characteristics between older and younger groups
------------------------------------------------------------------------------

The number of new diagnoses in older PLWHA showed a steady increasing trend since 2000: the proportion of older PLWHA in the whole HIV/AIDS population increased from 0% to 22.45% (44 cases) over this time period. A similar trend can be seen among heterosexuals: the proportion of older PLWHA in this population increased from 0% in 2000 to 28.68% (37 cases) in 2012 ([Figure 1](#f1-cia-8-1519){ref-type="fig"}).

Compared with the \<50 age group, PLWHA aged ≥50 had a significantly lower number of CD4+ cells (mean value 291.64 versus 363.63; *P*\<0.001); a higher percentage of this group were found to have AIDS when first diagnosed (51.02 versus 34.06%; *P*\<0.001). Of the older group, 162 (82.65%) were infected through heterosexual transmission, a significantly higher proportion than in the \<50 age group, while homosexual transmission and transmission via intravenous drug use were significantly lower. The survey also showed that the probability of high risk by nonmarital sexual behavior was significantly higher than in the younger group, and the probability exposed to needle sharing or engaging in homosexual behavior were significantly lower than in the younger group. Sexual transmission is the main route of infection for older PLWHA (183 cases, 93.36%) ([Table 2](#t2-cia-8-1519){ref-type="table"}).

Cause of death and survival analysis
------------------------------------

In the ≥50 age group, 34 patients (17.35%) died during the study period, a significantly higher percentage than in the \<50 age group (9.14%). Univariate analysis of death-related risk factors in the older PLWHA showed that, compared with the CD4+ \>350 group, the risk of death was greater in the CD4+ \<200 and 200\< CD4+ \<350 groups (odds ratio \[OR\] =13.05, 95% confidence interval \[CI\] 1.62--105.16, *P*\<0.05; OR =2.59, 95% CI 0.26--25.71, *P*=0.42, respectively). The same trend could also be seen in the \<50 group (OR =44.96, 95% CI 10.52--192.16, *P*\<0.05; OR =5.57, 95% CI 1.11--27.88, *P*\<0.05, respectively) ([Table 3](#t3-cia-8-1519){ref-type="table"}). In the ≥50 age group, 25 patients (73.53%) died of directly AIDS-related diseases, eight died of other diseases (non-AIDS), and one had an accidental death ([Figure 2](#f2-cia-8-1519){ref-type="fig"}). In comparison, 50 patients (61.90%) died of directly AIDS-related diseases in the younger group, a slightly lower percentage than in the older group, 23 died of other diseases, and five died as a result of accident or suicide. There was a significant difference in the AIDS-related death rate between the two groups.

For survival analysis, 25 patients died directly of AIDS and 171 were censored in the older group, while in the younger group 50 patients died directly of AIDS and 869 were censored. The resulting estimates of survival time since diagnosis were 11.54±0.49 (95% CI 10.59--12.50) in the older group and 13.85±0.46 (95% CI 12.94--14.76) in the younger group, the log-rank (Mantel--Cox) test chi-square value was 3.83, and there was a significant difference between the two groups (*P*\<0.05) ([Figure 3](#f3-cia-8-1519){ref-type="fig"}).

Discussion
==========

The number of older individuals living with HIV/AIDS is increasing, due to a growing number of new HIV diagnoses in this population as well as increased survival as a result of better management and treatment. Most studies on HIV and older adults in developing countries focus on the impact of HIV on economic and social roles, with little regard to the prevalence of HIV in older people or the direct impact of HIV infection on their health.[@b24-cia-8-1519] Misconceptions remain common regarding older people and HIV. Health care professionals do not seem overly concerned with the possibility of HIV infection in older individuals, possibly because older people are less likely than younger people to be considered sexually active or intravenous drug users.

In our study, the older PLWHA were mostly peasants with poor education, and most were Han people registered in Zhejiang. No difference was detected in gender proportion between the two groups; both were predominantly men. The reason why the number of older adults and proportion of older adults living with HIV has increased might be that the sexual desires of older men often could not be satisfied by their wives, so they tend to seek commercial sex, and being poorly educated, peasants have poor awareness of self-protection. Moreover, for convenience and lower cost, the elderly often choose low-level prostitutes, who have higher exposure risk for sexually transmitted infections.[@b25-cia-8-1519] These factors mean that older men are exposed to risky, unprotected sex, significantly increasing the risk of HIV or other sexually transmitted infections. Notably, nonmarital sex in women is rarely reported; evidence indicates that they are mostly infected via their husbands.[@b9-cia-8-1519],[@b26-cia-8-1519] Also the Chinese government made efforts in HIV comprehensive prevention and control, expanded HIV testing coverage, and improved the understanding of HIV infection in the elderly, which also contributed to the big increase since 2005 in particular.[@b27-cia-8-1519]

In recent years, numbers of older PLWHA have steadily increased, especially since 2005: over this period the percentage of older PLWHA has increased almost six-fold. The rate of infection of older PLWHA by heterosexual transmission has also increased. This may be because HIV in Zhejiang is mainly sexually transmitted, and transmission in the older population consistently reflects the overall situation. In addition, many of the symptoms of HIV infection might be confused with signs of natural aging, such as weight loss, fatigue, and cognitive or visual problems.[@b28-cia-8-1519] In this survey, it was found that young patients are mainly discovered by voluntary counseling and testing or provider-initiated HIV testing and counseling, while the older patients are mainly discovered passively. It was found that the numbers of CD4+ cells in older patients were significantly lower than in younger patients, and many of the older group were already presenting with manifestations of AIDS when found to be HIV-positive. Older people were diagnosed at later stages of HIV infection than younger individuals.[@b29-cia-8-1519] The older patients themselves may also be less likely to suspect they have been infected with HIV. Most individuals diagnosed with HIV after age 60 never suspected that they were infected before they were tested.[@b30-cia-8-1519] The risk factors identified in this study corroborate findings from similar studies on late diagnosis.[@b31-cia-8-1519]--[@b35-cia-8-1519] We propose that more efforts should be undertaken to make screening for HIV and sexually transmitted infections by voluntary counseling and testing available to a wider age spectrum, and encourage universal HIV testing in the older general population.

Delayed diagnosis might partially explain some studies' findings of poorer clinical outcomes in older patients than in younger patients, including shorter intervals between the identification of HIV and the AIDS diagnosis, and reduced survival time.[@b36-cia-8-1519] A survey on 12-, 24-, and 36-month survival after diagnosis showed that mortality was substantially higher among older patients at all three time points assessed.[@b37-cia-8-1519] Analysis of the causes of death showed that most of the 34 deaths of AIDS patients in the older group were directly due to AIDS-related diseases, a significantly higher proportion than in the younger group, whereas only eight of the 34 deaths were from non-AIDS-related diseases, which was unexpected. Older populations also experience high rates of mortality due to noncommunicable diseases such as cardiovascular disease or others. As has been reported elsewhere, such diseases are common even in rural areas of developing countries.[@b38-cia-8-1519] However, the mortality rates from cardiovascular disease and diabetes in rural Kenya appear to be much lower than in rural India.[@b39-cia-8-1519] It has been reported that elderly patients have a higher rate of non-AIDS-related deaths, but our study provided conflicting results, and this was suspected to be related to the patients being in later stages of AIDS when diagnosed. Meanwhile, their preexisting disease may also lead to the shortened life expectancy. Further exploration is necessary to investigate these factors in more detail. In order to combat the high mortality associated with late diagnosis, strategies must be put in place to encourage HIV testing.[@b26-cia-8-1519] Some studies found higher adherence to antiretroviral therapy among patients aged ≥50 years compared to younger patients,[@b40-cia-8-1519],[@b41-cia-8-1519] which suggests such an approach would be effective in this population.

In conclusion, we found the number of older PLWHA increased over the period of the study, with sexual transmission being the main route, emphasizing the pertinence of sexual education and intervention. The rate of death as a direct result of AIDS-related disease was higher in this group, and survival time was shorter in the older group than in the younger group; this may be due to the later diagnosis of HIV. We recommend the exploration of strategies to actively promote HIV screening in older people, so that we can discover and treat these patients earlier, and reduce AIDS mortality in this population.
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###### 

Demographic characteristics of older and younger PLWHA

                                 ≥50 (N=196) n (%)   \<50 (N=919) n (%)
  ------------------------------ ------------------- --------------------
  Gender                         0.16                
   Male                          151 (77.04)         663 (72.14)
   Female                        45 (22.96)          256 (27.86)
  Age (years)                                        
   50--54                        60 (30.61)          
   55--59                        57 (29.08)          
   ≥60                           79 (40.31)          
  Occupation                     \<0.001             
   Farmer                        123 (62.76)         304 (33.08)
   Migration worker              17 (8.67)           229 (24.92)
   Commercial service provider   17 (8.67)           183 (19.91)
   Other                         39 (19.9)           203 (22.09)
  Marital status                 \<0.001             
   Single                        9 (4.59)            323 (35.15)
   Married                       147 (75)            466 (50.71)
   Divorced, widowed             40 (20.41)          130 (14.15)
  Education                      \<0.001             
   Primary school or below       132 (67.35)         366 (39.83)
   Junior school or above        64 (32.05)          553 (60.17.84)
  Residency                      \<0.001             
   Local county                  125 (63.78)         394 (42.87)
   Nonlocal county in Zhejiang   43 (21.94)          136 (14.8)
   Non-Zhejiang                  28 (14.29)          389 (42.33)
  Ethnicity                      \<0.001             
   Han                           194 (98.98)         787 (85.64)
   Other                         2 (1.02)            132 (14.36)

**Abbreviation:** PLWHA, people living with human immunodeficiency virus/acquired immunodeficiency syndrome; N, number enrolled into group; n, number enrolled into subgroup.

###### 

Epidemiological characteristics of older and younger PLWHA

                                     ≥50 (N=196) n (%)   \<50 (N=919) n (%)   *P*-value
  ---------------------------------- ------------------- -------------------- -----------
  CD4+ cells/mm^3^ at diagnosis                                               \<0.001
   ≤199                              54 (32.14)          133 (19.44)          
   200--349                          62 (36.9)           196 (28.65)          
   ≥350                              52 (30.95)          355 (51.9)           
  Stage of disease at diagnosis                                               \<0.001
   HIV                               96 (48.98)          606 (65.94)          
   AIDS                              100 (51.02)         313 (34.06)          
  Route of transmission                                                       \<0.001
   Heterosexual                      162 (82.65)         542 (58.98)          
   Homosexual                        21 (10.71)          168 (18.28)          
   Intravenous drug use              1 (0.51)            91 (9.9)             
   Blood products                    9 (4.59)            38 (4.13)            
   Other                             3 (1.53)            80 (8.71)            
  Nonmarital sex in past year                                                 \<0.001
   Yes                               107 (54.59)         336 (36.56)          
   No                                89 (45.41)          583 (63.44)          
  Homosexual behavior in past year                                            \<0.039
   Yes                               22 (11.22)          158 (17.19)          
   No                                174 (88.78)         761 (82.81)          
  Sharing needles in past year                                                \<0.001
   Yes                               1 (0.51)            63 (6.86)            
   No                                195 (99.49)         856 (93.14)          

**Abbreviations:** AIDS, acquired immunodeficiency syndrome; HIV, human immunodeficiency virus; PLWHA, people living with HIV/AIDS; N, number enrolled into group; n, number enrolled into subgroup.

###### 

Factors associated with death in older and younger PLWHA

                                  ≥50 (N=196)   \<50 (N=919)                                    
  ------------------------------- ------------- -------------- -------- ------- --------------- --------
  CD4+ cells/mm^3^ at diagnosis                                \<0.05                           \<0.05
  ≤199                            13.05         1.62, 105.16   \<0.05   44.96   10.52, 192.16   \<0.05
  200--349                        2.59          0.26, 25.71    0.42     5.57    1.11, 27.88     \<0.05
  ≥350                            Ref                                   Ref                     

**Abbreviations:** CI, confidence interval; OR, odds ratio; PLWHA, people living with human immunodeficiency virus/acquired immunodeficiency syndrome; N, number enrolled into group.
